objectives To identify and summarise health workers' views on the use of audit as a method to improve the quality of maternal and newborn healthcare in low-and middle-income countries (LMICs).
Introduction
Access to skilled healthcare is improving in low-and middle-income countries (LMICs) [1] , but in many countries the quality of maternal and newborn healthcare (MNH) does not reach required standards [2, 3] . Ninetynine per cent of maternal deaths occur in LMICs [4]; however, up to 80% of these deaths may be avoidable through the provision of good-quality care [5, 6] . Studies have consistently uncovered MNH that does not meet evidence-based standards [7] [8] [9] . Improving the quality of MNH is a key global priority as set out in the Sustainable Development Goals, which include improved health and wellbeing for all [2, 4] .
The WHO report 'Beyond the Numbers' [10] prompted many countries to begin quality improvement (QI) through various types of audit. Most audits follow a cyclical process of collecting data to determine where gaps in quality of care exist, using the data to develop actions to address those gaps, and monitoring to determine the extent of improvement. In 2013, WHO introduced Maternal Death Surveillance and Response (MDSR) as a new method of maternal death review [11] . MDSR is a continuous cycle that emphasises the importance of timely reporting (surveillance) of deaths and implementation of actions (response) to prevent further deaths. It involves establishing an entire system to link surveillance and review of deaths at community and facility level, aggregate information on avoidable factors and use this to guide action. MDSR builds on existing approaches to audit, many of which are similarly named, and are often used interchangeably. For clarity, we have provided brief definitions of commonly used audit types in Table 1 ; the definitions are summarised from published sources.
There is some evidence that audit is effective in improving processes of care [13] and that it is feasible [14] . However, there are known challenges to establishing audit cycles at various levels of the health system [15] . For example, audit can be a time burden to already overstretched health workers [16, 17] , the quality and availability of data are often poor [18, 19] , senior management support for audit is often lacking [20, 21] , improvement is hampered by unrealistic recommendations [10, 17] and often fear of blame exists [5, 19] .
This systematic review identifies and summarises health workers' views of audit as a method for improving the quality of maternal and newborn healthcare. Health workers are ultimately responsible for conducting audit in their workplace. The process of audit itself requires that they reflect on and improve their clinical practice [10] . Given the growing literature on the human factors that affect the process of audit [5, [18] [19] [20] , it is timely to bring together studies that outline health workers' views of audit, to understand which factors are critical for successful audit implementation.
Methods
Increasingly, it is recognised that those contributing to health policy and practice require a deeper understanding of the perceptions and attitudes of implementers [22] . Qualitative evidence synthesis can provide this by drawing on views from a range of contexts [22, 23] . Here, a systematic literature review was carried out to synthesise qualitative data around healthcare workers' experiences using audit for MNH.
Inclusion criteria
Studies that used known qualitative data collection (e.g. focus groups or interviews) and analysis (e.g. thematic analysis, framework analyses) methods were included. Studies could be purely qualitative or employ mixed methods (if they included a recognisable qualitative component). Studies that explored health workers' views, experiences or perceived barriers and facilitators to conducting audit were included. Studies could include any cadre of health worker who participated in audit, including non-clinical staff. Studies relating to any type of audit A method of finding out the medical causes of maternal/ perinatal deaths that occur outside of a health facility, and ascertaining the factors that may have contributed to these (including personal, family and community factors) [10] 
Social autopsy
An adjunct to verbal autopsy, where health workers interview the community about the general social, behavioural and health system factors that may have contributed to a death [12] (e.g. MDR, near-miss audit, clinical audit) were included. Studies had to have been conducted in LMICs, as defined by the World Bank [24] .
Search strategy
We conducted comprehensive searches of PubMed, CINAHL (Cumulative Index to Nursing and Allied Health Literature) and Global Health databases. Appendix S1 provides the search strategy used in the three databases. The search was conducted during July 2017, and a further search of PubMed was conducted in December 2019. Keywords and synonyms for audit, health workers and the key outcomes of interest were combined with medical subject heading (MeSH) functions in each database. Boolean operators (AND and OR) were used to combine search terms. Search terms were limited to 'Title or Abstract' to increase the relevance of the findings. We included studies published from 1990 onwards; this is when audit to improve MNH was initiated [4] . We included papers published in English only.
Study selection
References retrieved from the database searches were managed in Endnote [25] , and duplicates were removed. Titles and abstracts of remaining references were screened by CR to identify potentially relevant articles. Following this, two reviewers (CR and VK) independently read the full-text articles and assessed them against the inclusion criteria; reasons for exclusion were recorded and any disagreements were resolved by discussion. The reference lists of included studies were checked for additional relevant papers.
Quality assessment
The Critical Appraisal Skills Programme (CASP) qualitative research checklist was used to appraise the quality of the included studies [26] as it provides a guide to assessing the whole study design and has been widely used in qualitative evidence syntheses [27] . No studies were excluded on the basis of poor-quality reporting, though lower-quality studies contributed less to the qualitative synthesis [23, 28] .
Data synthesis
We used thematic synthesis to extract and aggregate findings from the included studies [23] . One reviewer (CR) read all included studies in detail and used line-by-line coding. In the case of mixed methods studies, only the qualitative components relating to health workers' views of audit were coded. Coded data from each paper were extracted into a Microsoft Excel spreadsheet, further examined for core meaning and combined into possible themes. Potential descriptive themes were discussed by two reviewers (CR and HS) and refined into final themes [23, 29] . Appendix S2 provides the coding framework used to code findings from each study and shows how coded data were grouped into themes.
Results

Study selection
In total, 2,162 studies were identified by the initial search; after duplicates were removed, the titles and abstracts of 1451 studies were screened and 1422 excluded. The updated search in December 2019 produced no new studies. Twenty-nine full-text papers were assessed against the inclusion criteria: 15 were included [17, [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] and 14 excluded [20, [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] . A further six potentially relevant papers were identified from the reference lists of the included studies [12, [57] [58] [59] [60] [61] , four of which were included [12, 57, 58, 61] , resulting in 19 included studies in total [12, 17, [30] [31] [32] [33] [34] [35] [36] [37] [39] [40] [41] [42] [43] 57, 58, 61, 62] (Figure 1 ). Table 2 provides a summary of study characteristics. The majority of studies were conducted in Sub-Saharan Africa [17, [30] [31] [32] [35] [36] [37] 40, 41, 43, 57, 61, 62] . Eight papers reported stand-alone qualitative research [12, [32] [33] [34] 37, 57, 61, 62] , and eleven were mixed methods studies [17, 30, 31, 35, 36, [39] [40] [41] [42] [43] 58] . Facility-based maternal and perinatal death reviews were the most commonly reported audit type (n = 9) [30, 31, 33, 35, 36, [40] [41] [42] 61] , the other studies focused on near-miss/critical incidents (n = 3) [17, 32, 37] , case-note audit (n = 2) [43, 57] , clinical audit (n = 1) [39] and MDSR (n = 1) [62] . Three studies reported on community-based audits [12, 34, 58] .
Study characteristics
Quality appraisal
Appendix S3 provides the full CASP assessment of the included studies. In general, the data from stand-alone qualitative studies were better reported than the qualitative data from mixed methods studies. All studies had a clear aim. Thirteen papers were judged as having collected data in ways that addressed the research question [12, 30, 31, [33] [34] [35] 37, 57, 61, 62] . Reporting of data analysis Not qualitative (n = 2) Not relating to MNH (n = 1) More than one reason (n = 4) 29 full text papers assessed for inclusion varied; ten studies demonstrated rigorous data analysis [12, 30, 31, [33] [34] [35] 37, 57, 61, 62] .
Description of themes
Findings are presented according to the main objectives of the review. No distinct patterns were found across study locations; however, some findings were specific to audit type and we have highlighted this in the descriptions below. Illustrative quotes for each theme are presented in Box 1.
The purpose of audit
Across all audit types, health workers described various reasons for conducting audit, including to update clinical knowledge [17, [31] [32] [33] 36, 37, 39, 43, 57] and to improve quality of care [12, 17, [30] [31] [32] [33] [34] 36, 37, 39, 43, 57, 58, 61] . In death reviews, audit was perceived as a way of preventing similar occurrences [30, 31, 33, 34, 58, 62] . In near-miss audit, health workers named a benefit that staff were able to learn about the patient's perspective [17, 37] (see Box 1 for illustrative quotes). Conversely, some felt the purpose of audit was to blame [31] or to control staff [39, 43] . In MDSR and facility death reviews, others admitted to only doing audit because somebody senior instructed them to [61, 62] , for example '[the professor] came and told us, "you must start audit"' [61] .
Attitudes to conducting audit
Most papers reported how health workers approached audit as an essential activity [12, [32] [33] [34] 37, 57, 61, 62] , some suggesting audit was '. . .as crucial as filling in your clinical notes' [61] . Papers indicated that staff were dedicated to conducting audit and wanted to overcome the barriers they faced [17, 31, 33, 34, 36, 43, 58, 61] . In community-based audits, some felt that audit was interesting, and spoke about enjoying the process [12, 34] . However, for some health workers across all audit types, audit was not considered important, and this often related to a lack of understanding of the purpose of audit [32, 37, 40, 43, 57] .
Learning the process
Commonly discussed in the papers was the perception that with perseverance and dedication, health workers become accustomed to the process of conducting any type of audit [32, 34, 39, 58, 62] . In the papers that explored experiences of facility and community death review, participants commonly described how correctly defining the cause of death was the initial challenge they faced [33, 34, 41, 58] . Some also described the difficulty in implementing the verbal autopsy tool, for example, '. . .at the beginning it felt a little difficult to ask a number of questions to the deceased family members' [34] but this got easier with time.
Almost all of the papers highlighted the importance of training in relation to all audit types [30, 33, 35, 37, 39, 41, 43, 57, 58, 61, 62] , and the need to include training in audit 'in the curriculum' for all cadres of staff involved in caring for women giving birth [37] . In facility death review and near-miss audit, some health workers highlighted the importance of also training staff not involved in audit, in order to ensure that they report cases and implement recommendations [17, 30, 35] .
Tangible improvements in health service delivery
Across all audit types, health workers reported that they experienced tangible improvements in health service delivery as a result of audit [17, 33, 34, 39, 62] . MDSR and case-note audit were thought to be a useful way of highlighting problems with the structure of care to management level, allowing actions to be taken to improve quality of care, for example, by ensuring there is provision of essential equipment [34, 39, 62] . In one paper, MDSR was described as a process for 'pushing the management to solve the problem' [62] . Furthermore, in facility death reviews and near-miss audit, some staff highlighted that the audit led to reorganisation on the labour ward, for example, by keeping emergency medication in an accessible cupboard [17, 36] .
Whilst the above examples indicate improvements in organisation and delivery of care, in two papers concerned with MDSR and case-note audit, health workers described having made changes to their practice only due to fear of being reprimanded [43, 62] . For example, staff described writing everything down in case notes because 'I would not like that the day my case is audited, they accused me of not filling in my case notes' [43] . Interestingly, across all papers, negative effects of audit were seldom discussed.
Motivation to participate in the audit process
In some papers, health workers reported that conducting audit led to motivation to participate in audit [32, 39, 57] , and this was apparent for all audit types. The most common threat to motivation, across all audit types, was the 'non-implementation of audit recommendations by those above the health facility levels' [17, 30, 32, 35, 39, 40, 43, 57] recommendations were not implemented often reported that there is no reason to continue the audit. In other situations, managers pleaded with audit committees to 'stop making recommendations that require money' because resources were not readily available to implement suggested changes [17] . Many health workers expressed satisfaction with the feedback they are given on the improvement of their clinical practice due to audit [35, 37, 57, 61] . Where staff did not receive regular feedback from seniors, this was considered demotivating [31, 57] .
Organisation and leadership
Studies described how the absence of particular staff, especially those in leadership roles, would stall audit meetings and lead to irrelevant discussion [17, 32, [35] [36] [37] 39, [41] [42] [43] 57, 61, 62] . For example, without a leader to chair audit meetings, 'people prolong on matters other than the main points, causing the discussion to not be focused and to the point' [57] . Health workers also emphasised the importance of having senior staff lead meetings, as it was easier for them to highlight mistakes compared to juniors [32, 35, 37, 39, 61] . Specifically, in relation to MDR and near-miss audit, the process was reportedly easier when health workers who had been involved in the case were present [17, 32, 36] , although for all audit types gathering relevant staff was a challenge [17, 30, 32, 36, 37, 39] .
Hierarchies and a culture of blame
A major theme across all included studies was recognition that a culture of blame prevented health workers from participating openly in audit. Many studies gave examples of how health workers feared being personally blamed when a woman and baby had not received appropriate care, and this was often influenced by the attitudes of senior staff [17, [30] [31] [32] 36, 37, 39, 43, 57, 62] . In one case, it was highlighted that nursing and midwifery staff felt unable to speak openly about circumstances of deaths when doctors were involved, '. . .a patient is brought in a critical condition and the doctor has been called and has not come for 8 hours and. . . the patient dies. Can you boldly say in front of a doctor . . .or would you rather keep your mouth shut?' [31] . In another case, staff described feeling threatened because senior staff referred to maternal deaths as women 'being killed' [35] . Where blame did occur, this caused a ripple of fear amongst other health workers, thus discouraging them from participating in audit [35, 37, 39, 62] .
Conversely, in settings where there was a culture of improvement, health workers perceived this to be a facilitator to audit. In some reports, health workers described their working environment as a place where staff were honest about their actions and where they could be selfcritical [17, 31, 32, 34, 37, 42, 61] . With the support of dedicated senior leaders, health workers felt motivated as a team to overcome the barriers that they face in doing audit [33, 34, 42, 58, 61, 62] .
Resources for audit
The lack of time available to participate in audit processes was mentioned in a number of studies [12, 17, 32, 34, 37, 39, 57, 58, 61, 62] and was commonly linked with the heavy workload faced in under-staffed hospitals [17, 30, 33, 36, 37, 43, 57] . Frontline staff taking ownership for the programme seemed to facilitate the establishment of a continuous audit cycle [12, 17, 39, 42, 57, 61] . Frequent departures of those who were trained to do audit threatened continuity and sustainability of the audit cycle [17, 36, 37, 39, 62] ; for example, when the head of a health centre who was trained in audit left, 'they [other staff] become lenient and who would collect data and review them?' [62] . The loss of human resources, specifically when this related to a staff member in a leadership role for the audit, was a main challenge often cited in relation to sustainability and scale-up of audit at facilities [17, 36, 37, 39, 42, 43, 57, 61, 62] .
Lack of financial and material resources, for example, tape recorders for interviews in near-miss audit, was also cited as a barrier to conducting audit [17, 30, 32, 36, 37, 39, 42, 58, 61, 62] . Others described having to use their 'personal money' to call the district health office to notify them of maternal deaths [30] . External support, such as from non-governmental organisations (NGOs), was said to improve human and financial resources, as well as contributing to the motivation of health workers in conducting audit [17, 34, 37] .
Discussion
The aim of this systematic review was to identify and summarise qualitative evidence on health workers' views on the use of audit to improve the quality of MNH in LMICs. Health workers generally held positive views on the use of audit, and commonly indicated dedication to the process. Similarly, health workers' experiences of audit were largely positive. Many barriers and facilitators became evident from the synthesis, but most notably, a blame culture inhibited open and constructive audit sessions, whereas a culture of improvement was key to maintaining health workers' motivation. Box 2 summarises what was already known about audit in MNH in LMICs, and what this review has added.
The positive views held by the majority of health workers suggest that audit has been well-accepted in lowresource settings. Accepting the process of audit as a benefit to healthcare practice could be the first pre-requisite to successfully implementing and sustaining audit in MNH. However, it is possible that response bias was present in the individual studies: participants involved in the research may have been more likely to hold positive views of the process. Here, we found that health workers seldom discussed negative effects of audit, though this was prominent in the literature review conducted by Johnston et al. concerning audit in high-income countries [38] . Audit implementers should, therefore, anticipate negative views towards audit and be ready to address these.
Motivation to participate in audit was a major theme identified in the review. Health workers who were motivated were more likely to explore solutions to their encountered barriers. The non-implementation of recommendations derived from audit served as a significant threat to motivation, which would in turn act as a barrier to conducting audit, as well as influencing health workers' views of audit. Finding ways to ensure that recommendations are implemented and that they lead to action planning with the relevant responsible persons, could therefore increase health workers' intrinsic motivation, and encourage them to overcome other barriers.
The difficulty surrounding a blame culture is well-documented in research across various healthcare settings [20, 38, 63, 64] . Our review highlights the importance of healthcare teams moving away from a blame culture towards a culture of improvement, which in a healthcare setting entails health workers sharing similar positive understanding, approaches and beliefs towards audit [65] . The majority of the themes described in this synthesis have a direct influence on the culture surrounding the audit, including health workers' perceived purpose of audit, their attitude, the type of training they receive, their motivation and support from team leaders. It is possible that improving the culture surrounding the audit requires improvement in all of these factors.
Across the results, it is clear that the views and experiences held by staff are influenced by the barriers and facilitators they face when conducting audit. For example, the theme of motivation is inherently linked to health workers' view that audit is essential, as well as their ability to overcome the barriers to implementing audit. Importantly, no paper discussed barriers as an absolute block to conducting audit. Instead, health workers often spoke about these as challenges to overcome. Such results are promising given the global emphasis on improving quality of care, where audit is a key process [66] .
Implications for policy, practice and research
Those working in ministries of health are well-placed to ensure that mentorship to carry out audit processes occurs at district, sub-district and facility level. Guidance for audit provided by ministries of health could draw on practical recommendations provided in this paper, to allow health workers to anticipate and overcome the challenges they are likely to face.
External support for audit, for example, from NGOs can provide training for audit as well as human and • Hierarchical structures and leadership directly influence a culture of blame, but can also play a key role in moving towards a culture of improvement by fostering a team-based approach and encouraging an open and constructive discussion during audit meetings financial resources. Numerous global organisations have produced aids for health workers implementing and sustaining audit, for example, the WHO's MDSR guidance [11] or the International Federation of Gynaecology and Obstetrics' (FIGO) guidance on conducting MDR [67] . However, external support risks undermining national efforts and local empowerment to participate in audit, so organisations must be aware of this and encourage ownership at the local level, for example, by advising on members of a national, subnational and local audit team [19] .
Most of the evidence for the themes identified came from studies conducted in sub-Saharan Africa; it would be interesting to determine, through further research, whether the themes identified in this review are relevant and applicable to other countries. Most of the included studies were concerned with health worker experiences of facility-based maternal and perinatal death reviews-little is known about implementing other types of audit. It would be worthwhile to conduct more qualitative and implementation research of other types of audit to better understand health worker experiences and implementation challenges.
This review employed a robust search strategy and involved multiple reviewers in analysis to increase rigour. However, only one researcher conducted the initial title and abstract screening (although two reviewers conducted the full-text screening). Furthermore, grey literature was not searched as part of this review, and only papers published in English were included. There is a chance, therefore, that some relevant papers were missed. Nevertheless, the aim of a thematic synthesis is to aggregate themes across multiple studies, and this does not necessarily require every paper to be included [23] . Only one researcher conducted the CASP quality appraisal, though findings of the quality appraisal were discussed amongst all reviewers. Similarly, only one researcher conducted the data extraction, although potential themes were discussed between two reviewers.
Conclusion
Health workers hold positive views towards audit in MNH in LMICs. Audit implementers must focus on building a culture of improvement in order to sustain health workers' motivation to participate in audit, by ensuring a team-based approach, a blame-free discussion and follow-through on audit recommendations.
